All experiments were performed at the Fritz-Haber-Institut, Berlin, in a UHV-apparatus that has been described in detail previously.
1 Two effusive doubly differentially pumped multichannel array source operated at room temperature were used to supply acrolein and H 2 . The beam diameter was chosen to exceed the sample size and was modulated using remotecontrolled shutters and valves. Figure S1 . That surface displays Pd
S2
particles with an average diameter of 12 nm containing approximately 8100 atoms each, and covering the support uniformly with an island density of about 6·10 11 islands cm -2 . The majority of the particles are well-shaped crystallites grown in the (111) orientation and are predominantly terminated by (111) facets (~80%), but a small fraction of (100) facets (~20%) is also exposed.
IRAS data were acquired using a vacuum Fourier-Transform Infrared (FT-IR) spectrometer (Bruker IFS 66v/S) with a spectral resolution of 2 cm -1 and using a mid-infrared (MIR) To understand the absence of selective acrolein hydrogenation to unsaturated alcohol propenol over Pd nanoparticles, we carried out a similar spectroscopic investigation on the evolution of surface species during the reaction over oxide supported Pd model system. The experiments were carried out in the identical way described for Pd(111). Figure S2a shows the evolution of both possible reaction products -propanal and propenol -during continuous
S3
acrolein and hydrogen exposure. Prior to the reaction, the surface was continuously exposed to hydrogen and at the time indicated as zero the acrolein molecular beam was switched on.
Consistent with the data shown in Figure 1a and 1b of the main manuscript, no formation of propenol was observed on this surface. The onset of propanal formation occurs after a short induction period of about 5 s; however, the reactivity decreases rapidly after passing a small maximum. The evolution of the surface species during acrolein exposure was monitored by IRAS in the way identical to the above described experiments on Pd(111). The IR spectra corresponding to regions 1-4, which are indicated on the kinetic curve of Figure S2a alcohol formation but also hydrogenation of the C=C bond, which is discussed to be generally easy even over carbon-containing surfaces, is prevented on the surface covered by CO.
There is a large body of catalytic and surface science literature that could not be cited and discussed in the manuscript due to size limitations. We refer the interested reader to the following studies: recent reviews and some original studies on powdered materials 9-14 ; surface science studies on model surfaces 
References
( 
